1. Introduction {#s0005}
===============

Atherosclerosis is a progressive and diffuse pathological disorder which can simultaneously affect multiple vascular beds. Postmortem studies confirmed that have the highest prevalence of atherosclerosis is found in the coronary arteries compared to other arterial beds.[@b0005], [@b0010], [@b0015]

Lower extremities Peripheral arterial disease (PAD) is usually manifesting in concordance with systemic atherosclerotic process including coronary artery disease (CAD).[@b0005], [@b0010] Diagnosing PAD in patients with CAD can help to change the exercise regimen prescribed to these patients in cardiac rehabilitation program to fit both pathologies, in addition to early treatment and/or intervention if required.[@b0020], [@b0025], [@b0030], [@b0035], [@b0040], [@b0045], [@b0050]

ABI is the ratio of the systolic blood pressure (SBP) measured at the ankle to that measured at the brachial artery.[@b0055] This index is not only used for the noninvasive diagnosis of PAD[@b0060], [@b0065]*,* but it also has a prognostic value for cardiovascular events and functional impairment, even in the absence of symptoms of PAD.[@b0070], [@b0075], [@b0080], [@b0085], [@b0090], [@b0095], [@b0100], [@b0105]

For diagnosis of significant lower extremity PAD (more than 50% stenosis), ABI was found to have a sensitivity of more than 90% and a specificity of more than 95% in several studies, when compared to angiography.[@b0110], [@b0115], [@b0120], [@b0125], [@b0130], [@b0135]

*To the best of our knowledge, there are no published data assessing the prevalence of PAD in cardiac ischemic patients in Egypt.*

The aim of this study is to investigate for prevalence of undiagnosed lower extremities PAD using ABI among Egyptian patients with documented CAD undergoing cardiac rehabilitation program.

2. Subjects and methods {#s0010}
=======================

This study included (200) patients presented to (Ain Shams University -Aldemerdash- Hospital), cardiac rehabilitation clinic from January 2015 to November 2015, who had documented CAD and underwent percutaneous coronary intervention (PCI). Patients with previously diagnosed PAD and those refusing to sign the consent were excluded.

In addition to history, clinical examination, laboratory tests and echocardiography, the Ankle brachial index was measured using a portable vascular Doppler scanning (Nicolet vascular Elite, VIASYS healthcare, USA) and aneroid sphygmomanometer with appropriate cuff inflators for brachial circumference as previously described in literature[@b0055], [@b0115], [@b0140]

*ABI was considered as positive if it is ≤0.9.*[@b0140]

2.1. Statistical analysis {#s0015}
-------------------------

Categorical variables will be expressed as number (%) and continuous variables will be expressed as mean ± SD. The independent sample t-test and ANOVA will be used to compare the mean values of different groups. For all tests, p value \<0.05 will be considered statistically significant. All the analyses will be performed with commercially available software (SPSS version 20.0; SPSS, Inc., Chicago, IL, USA).

3. Results {#s0020}
==========

This study assessed 200 patients who have a documented CAD and admitted to cardiac rehabilitation program, for detection of undiagnosed PAD using ABI. In this study, we divided the patients into two groups according to the results of ABI measurements as follows: Group I with ABI ≤ 0.9 (29 patients) and group II (control group) with ABI \> 0.9 (171 patients).

The age of our studied patients ranged from 37 to 80 years with mean age of 54.73 ± 9.163 and most of our study population were males (162 patients). Our data showed that gender did not have statistically significant correlation with presence of PAD. On the contrary, prevalence of PAD was highest in those above age of 60 years and lowest below 40 years old. [Table 1](#t0005){ref-type="table"} *shows characteristics of the study population*.Table 1Shows main characteristics of the study population, comparing group I and group II.![](fx1.gif)[^1]

Among the conventional risk factors for atherosclerotic vascular disease, only the presence of hypertension and dyslipidemia, were found to carry statistically significant difference between both groups.

In addition, there was statistically significant correlation between PAD and presence of ischemic ECG changes, Low left ventricular ejection fraction and the presence of wall motion abnormalities in echocardiography.

Moreover, there was statistically significant correlation between the presentation of ST segment elevation myocardial infarction (STEMI) and incidence of PAD. The incidence of PAD was also increased among patients with Left Anterior Descending artery (LAD) lesions and multivessel disease but did not reach statistical significance. [Fig. 1](#f0005){ref-type="fig"} summarizes the relation between presence of PAD and the coronary vessels affected.Fig. 1Differences between study and control groups regarding presentation and details of coronary angiography. STEMI: ST segment elevation myocardial infarction, LAD: left anterior descending artery, RCA: right coronary artery, Lcx: left circumflex artery, PDA: posterior descending artery.

4. Discussion {#s0025}
=============

Our study assessed 200 patients with documented CAD who underwent PCI, and joined cardiac rehabilitation program. ABI was used for detection of undiagnosed PAD, being an inexpensive, simple, and reproducible test that can be easily performed in the office or at the bedside.

In our study, the prevalence of undiagnosed PAD in patients with CAD was 14.5%. These results were concordant with Dieter et al.[@b0145], who assessed a total of 100 patients (66 men and 34 women) and found a 19% prevalence of undiagnosed PAD. However other studies found a prevalence as high as 26.6%.[@b0150] The difference between results may be due to the variation in number of studied patients and, different studied populations as well as prevalence of risk factors in studied patients.

Our study demonstrated increased incidence of PAD in patients over 60 years, that was previously shown in Egyptian patients where the lowest ABI values were present in patients above the age of 70 years in study group (ABI ≤ 0.9) with mean ABI of 0.708 (p \< 0.001).[@b0155] Similar data were obtained in other studies.[@b0150]

Regarding the conventional risk factors of atherosclerosis, our study results demonstrated increased prevalence of PAD in presence of history of hypertension (89.7%) or dyslipidemia (82.2%). These results were concordant with previous studies.[@b0145], [@b0160]

Smoking and diabetes mellitus are well known risk factors for PAD as well as CAD. Data derived from several observational studies indicate a twofold to fivefold increased risk of PAD in smokers.[@b0165], [@b0170], [@b0175], [@b0180], [@b0185], [@b0190], [@b0195], [@b0200] Similarly, the risk of development of PAD increases threefold to fourfold in patients with DM.[@b0170], [@b0185], [@b0190], [@b0205], [@b0210] However, our study did not show significant correlation between smoking or DM and diagnosis of PAD. This could be explained by the observation that the prevalence of each of the two risk factors was high in both groups; Our patients are already atherosclerotic with documented CAD. Analysis of our data showed that almost half of subjects in each group were diabetic and more than two thirds were smokers in each group.

In the current study, intermittent claudication was present in 41.4% (12 patients) of patients with positive ABI and in only 19.9% (34 patients) of those with negative ABI (P = 0.011), while ischemic changes in lower limbs was found in only one patient of the study who belongs to the study group. This could justify the importance of screening for PAD by adequate history taking, clinical examination and ABI.

In our study, the highest prevalence of PAD was present in patients with LAD lesions, followed by RCA lesions then multivessel disease. In addition, STEMI presentation was more associated with PAD than other presentations of ACS. These results were in concordance with Cavalcanti et al.[@b0215], who studied the association between ABI and coronary lesions assessed by coronary angiography, this study included 163 patients with a clinical diagnosis of stable angina. They found that LAD lesions were present in 57.6% of patients and RCA lesions occurred in 47.2% of patients and LCX lesions in 38% of patients. On multivariate Poisson regression, an ABI \< 0.9 was only an independent predictor of LAD stenosis (P \< 0.001). High prevalence of PAD among patients with multivessel CAD was also found in previous studies.[@b0220]

Echocardiographic findings have been found to be a clue for PAD in our study; PAD was present in 18.4% of patients with SWMA and not present at all in patients without SWMA. Tsao and colleagues[@b0225] studied the relation between presence of left ventricular SWMA (by MRI) and prevalence of PAD using ABI. Among 1726 patients, they found that lower ABI was associated with the presence of SWMA; (38% of patients with SWMA and in only 8% of patients without SWMA (P \< 0.001)\]. This high prevalence compared to the present study may be attributed to the smaller number of studied patients, different patient inclusion criteria and different methods of assessment of SWMA.

In our study, lower ABI was also associated with decreased eGFR (P = 0.016). The mean eGFR value was 73.48 in study group and 81.99 in control group (p = 0.032). Such finding is concordant with Qing and Hongbo,[@b0230], who found that among 612 geriatric patients 24% had positive ABI, and ABI values were significantly lower in patients with decreased eGFR compared to those with normal eGFR (p = 0.000). The Chinese Ankle Brachial Index Cohort found that the prevalence of PAD in patients with and without CKD was 41.9% and 22.3%, respectively (p \< 0.001) and the combined CKD and PAD patients had the highest risk for all-cause and CVD mortality.[@b0235]

In conclusion, ABI can be used routinely in patients with significant CAD, being simple, inexpensive, non invasive and available method for exclusion or diagnosis of PAD if present as early diagnosis will help in treatment and improving quality of life in addition to modification of cardiac rehabilitation program in presence of PAD according to its severity.

5. Limitations {#s0030}
==============

•The study included only 200 patients who have documented CAD and Patients with documented PAD were excluded from the study.•Data about peripheral angiography (gold standard for diagnosis of PAD) in patients with + ve ABI was not followed in the study.
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[^1]: PAD: peripheral arterial disease, DM: diabetes mellitus, HTN: hypertension, DLP: dyslipidemia, SWMA: segmental wall motion abnormalities (by echocardiography), LV EF: left ventricular ejection fraction (by echocardiography), CAD: coronary artery disease, STEMI: ST segment elevation myocardial infarction, NSTEMI: non-ST segment elevation myocardial infarction, UA: unstable angina, MVD: multivessel disease, LAD: left anterior descending artery, RCA: Right coronary artery, Lcx: Left circumflex artery, PDA: posterior descending artery, TG: Triglycerides, eGFR: estimated glomerular filtration rate, LDL: Low density lipoprotein, HDL: High density lipoprotein
